The effect of chronic treatment with NO donors during intimal thickening and fatty streak formation.
Intimal thickening in arteries is considered as a site of predilection for atherosclerosis. We investigated whether oral application of the nitric oxide (NO) donors SPM-5185 (N-nitratopivaloyl-S-(N'-acetylalanyl)-cysteine ethylester, 10 mg/kg body weight/b.i.d.) and molsidomine (pro-drug of 3-morpholino-sydnonimine (SIN-1), 10 mg/kg body weight/day) can retard intimal thickening and changes in vascular reactivity induced by a silicone collar positioned around the carotid artery of rabbits. Intimal thickening was significantly inhibited by SPM-5185 (cross-sectional area 18 +/- 6 vs. 44 +/- 10 x 10(-3) mm2; P < 0.05), but not by molsidomine (28 +/- 6 vs. 35 +/- 9 x 10(-3) mm2), which is a donor of both NO and superoxide anions. In organ chamber studies collaring was associated with a decreased sensitivity to acetylcholine (ACh). SPM-5185 evoked a tendency towards normalization of the pD2 of ACh in collared arteries. We also investigated whether chronic nitric oxide (NO) treatment affected vascular reactivity and fatty streak development in the rabbit aorta. During 16 weeks rabbits received 150 g/day of a standard diet, or diets with 0.3% cholesterol, with 0.02% molsidomine (10 mg/kg body weight/day) or with the combination. The NO donor enhanced the area of fatty streaks, without affecting hypercholesterolemia. Moreover, it desensitized the smooth muscle cells of the rabbit aorta to vasodilators acting via the cytoplasmic guanylate cyclase and suppressed the capacity of the endothelial cells to release NO in response to muscarinic receptor stimulation. This suggested that chronic exposure to large quantities of NO caused a negative feedback, with selective decreases of both the endothelial capacity to generate NO and the responsiveness to vasodilators operating via cyclic GMP. In conclusion, we demonstrated that exogenous NO can decrease intimal hyperplasia in vivo. However, prolonged in vivo treatment with a donor of NO enhanced atherosclerosis in hypercholesterolemic rabbits.